Abstract. Solid pseudopapillary tumor (SPT) of the pancreas is a pathological entity rarely encountered in children. Despite its malignant characteristics, SPT has a favorable clinical prognosis. This tumor is more frequently observed in females and is commonly localized in the tail and body of the pancreas. This is the case report of a 9-year-old female patient who presented with severe abdominal pain of sudden onset and vomiting following blunt abdominal trauma. Upon physical examination, abdominal distension, tenderness and abdominal guarding were detected. Abdominal magnetic resonance imaging revealed a mass sized 8x9x12 cm in the pancreas, with hemorrhagic-necrotic areas, and abundant intra-abdominal fluid. Intra-abdominal exploration confirmed the presence of an abundant amount of intraperitoneal hemorrhagic fluid. A mass was identified, originating from the body and the tail of the pancreas, adherent to the mesentery of the colon and the hilum of the spleen, which had ruptured in its inferolateral side. The tumor was extirpated together with the spleen and the involved parts of the pancreas. Histopathological examination demonstrated a solid pseudopapillary tumor of pancreatic origin. The patient's postoperative course was uneventful, clinically as well as metabolically.
Introduction
Solid pseudopapillary tumors (SPTs) of the pancreas are a rare occurrence, accounting for 1-2% of all solid pancreatic tumors (1) . SPT is more prevalent in females and is more frequently encountered in adolescence. The clinical findings of SPT vary considerably (2) . The patients are often diagnosed during work-up for non-specific signs and symptoms, such as intra-abdominal mass, abdominal pain, and/or discomfort. The patients rarely present with an acute abdomen resulting from the rupture of the tumor capsule. In our patient, the tumor had ruptured as a result of blunt abdominal trauma. The patient underwent laparotomy with the indication of an acute abdomen, during which an SPT was identified and completely resected.
Case report
A 9-year-old female patient presented to the emergency service with severe abdominal pain of sudden onset and vomiting following blunt abdominal trauma (impact of a swing on her abdomen). Upon physical examination, the patient was found to have abdominal distension, tenderness, abdominal guarding and elevated body temperature (>37.9˚C); she was also tachycardic and mildly hypotensive (blood pressure 80/55 mmHg). The laboratory tests results revealed anemia (Hb 7.9 mg/dl) and leukocytosis (white blood cell count 22.800/mm 3 ). An abdominal X-ray revealed dilated bowel loops and air-fluid levels. On abdominal ultrasound, a mass measuring 120x90 mm was identified on the pancreas, together with a generalized intra-abdominal fluid collection. Abdominal magnetic resonance imaging revealed a mass sized 8x9x12 cm located in the pancreas, with hemorrhagic-necrotic areas and abundant intra-abdominal fluid. The mass appeared to originate from the inferolateral aspect of the pancreas (Fig. 1) . The patient underwent surgery following resuscitation. Intra-abdominal exploration revealed an abundant amount of intraperitoneal hemorrhagic fluid. A mass originating from the body and tail of the pancreas was identified, which was adherent to the mesentery of the colon and the hilum of the spleen, and had ruptured from its inferolateral side. The mass was dissected from the colonic mesentery but could not be separated from the splenic vessels. Therefore, the tumor was extirpated together with the spleen and the involved parts of the pancreas (Fig. 2) . Approximately 40% of intact, healthy pancreatic tissue remained. Histopathological examination demonstrated a solid pseudopapillary tumor of pancreatic origin (Fig. 3) . The patient's postoperative course was clinically and metabolically uneventful. Written informed consent was obtained from the patient's parents for the publication of this case report and related images. 
Discussion
Although SPT is usually located in the tail and body of the pancreas (3) (4) (5) , the caput pancreas is also a frequent location (6) . Patients with SPT may present with complaints of abdominal pain and discomfort, and the diagnosis of SPT may be incidental (3, 6) . In addition, a proportion of patients are incidentally diagnosed with SPT during work-up for hemorrhagic complications and peritonitis following abdominal trauma (5, 7, 8) . However, spontaneous perforation of the tumor without a history of trauma has been reported (9) . An increased use of radiological modalities has resulted in a 7-fold increase in the number of patients diagnosed with SPT since 2000 (3) . According to the World Health Organization classification, SPT is considered to be a low-grade exocrine pancreatic malignancy (1,10). Hu et al reported that gender, preoperative age of the patient and tumor size are not associated with the malignant potential of SPT (11) . However, in a recent study, the authors stated that a tumor with a diameter of >5 cm as visualized on computerized tomography (CT) scan may be an indication of malignancy (10) . However, in another study, the solid component of the tumor was considered to be a significant predictor of malignant potential (4). Hwang et al emphasized that a SPT may be classified as benign or malignant based on various criteria, including the presence/extent of perineural invasion, angioinvasion, capsular invasion, lymph node involvement, adjacent organ invasion and distant metastases (4) . Rupture and metastasis of the tumor are the primary causes of recurrence. Vascular involvement has also been reported in cases with SPT, and the tumor most commonly metastasizes to the peritoneum, liver and lymph nodes (3,4,10) .
The treatment of SPT consists of total surgical excision of the tumor mass and the adjacent pancreatic tissue. Enucleation is not recommended, as it carries the risk of incomplete resection. A statistically significant difference between laparoscopic and open surgery was not detected with regard to postoperative complications and prognosis (2, 11, 12) . Local recurrence often occurs when the tumor is incompletely resected or ruptures (4). In recurrent or metastatic cases, chemotherapy and/or radiotherapy may be effective, whereas 5-fluorouracil and gemcitabine are used as adjuvant chemotherapy (3) . Since very few cases require radiotherapy and/or chemotherapy, it is difficult to evaluate the outcomes of these treatments (5). Hwang et al reported on their cases of liver transplantation for patients with multiple liver metastases (4). The average patient follow-up period was reported to be 36-67 months (3,6,10) whereas in 1 patient the follow-up period was 7 years (5). Among pediatric patients, SPT rarely presents with traumatic rupture. Tajima et al (7) presented the case of a 12-year-old female patient who presented with an acute abdomen secondary to abdominal trauma. SPT rupture was detected in the patient, and she underwent urgent surgery for hemostasis, drainage and biopsy. The biopsy result was consistent with SPT. Five weeks later, the patient underwent an exploratory laparotomy, and the mass was found to be localized to the head of the pancreas; it had not metastasized into the intra-abdominal cavity, and the surrounding organs were totally extirpated with pylorus-sparing pancreoduodenectomy. At the 7-year postoperative follow-up visit, an abdominal CT scan revealed metastatic nodules; these were subsequently removed with a third operation and pathologically confirmed to be SPT recurrence.
Park et al (13) reported the case of another pediatric patient with hemoperitoneum due to SPT rupture. During the first operation, laparotomy was performed that revealed the presence of an unresectable mass. Therefore, only hemostatic control and a biopsy were performed. Subsequently, the patient received 3 cycles of chemotherapy. Three months later, during a second-look laparotomy, the patient underwent subtotal pancreatectomy and splenectomy. During the postoperative follow-up visit, portal vein thrombosis and liver metastasis were detected, necessitating additional chemotherapy with radiofrequency ablation. On a follow-up visit 97 months later, the patient was disease-free, although she exhibited portal vein obliteration and cavernous transformation.
Our patient presented with similar manifestations. A one-stage operation was performed, during which the patient received subtotal pancreactomy, splenectomy and hemostatic control. No additional treatment was applied. The 1-year follow-up visit revealed no medical problems. This patient remains under close surveillance.
In conclusion, pancreatic SPT is a rare tumor with a low malignant potential. The optimal treatment for the tumor is total surgical excision. Patients with metastatic disease or a ruptured SPT should be closely followed up for tumor recurrence. Tumor markers have not been found to be helpful for postoperative monitorıng (14) .
